Mechanism of inactivation of phenylalanine hydroxylase by p-chlorophenylalanine in hepatome cells in culture. Two possible models.
The mechanism by which p-chlorophenylalanine specifically reduces phenylalanine hydroxylase activity in rat liver in vivo and in Reuber H4 hepatoma cells in culture has been investigated. Chromatography on hydroxylapatite of liver extract from rats injected with p-chlorophenylalanine showed that the compound differentially affected the three normal phenylalanine hydroxylase isoenzymes (I, II, and III); isoenzymes II and III were completely absent after the treatment, but isoenzyme I was only reduced in quantity compared with normal adult rats. Normal Reuber H4 cells only possess isoenzyme I; treatment with p-chlorophenylalanine yielded a reduced level of enzyme activity which appeared to be noraml isoenzyme I by both chromatographic and kinetic criteria. There is evidence, based on immunochemical techniques, that cultures grown in the presence of p-chlorophenylalanine have significantly reduced levels of phenylalanine hydroxylase antigen, and that p-chlorophenylalanine inactivates phenylalanine hydroxylase at or near the time of enzyme synthesis. The bulk of enzyme synthesized prior to the addition of the compound appears unaffected by it. There is no indication that protein synthesis itself is affected by p-chlorophenylalanine. In addition, p-chlorophenylacetate was found to inactivate phenylalanine hydroxylase in an apparently identical manner with p-chlorophenylalanine, which almost certainly eliminates from consideration any mechanism of inactivation specifically requiring an amino acid. Finally, effects of cycloheximide and chlorophenylalanine were compared. Taken together, the data lead to two possible models for the inactivation of the enzyme. The model most consistent with all data requires (predicts) the existence of a proenzyme form of phenylalanine hydroxylase which can be specifically inactivated by p-chlorophenylalanine.